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DETAILED ACTION 



Status of Application 



Claims 1-5 are cancelled. Claims 6-22 are pending and presented for examination. 
Specification 

The disclosure is objected to because of the following informalities: The formula on 
pages 8, 15, 17 and 20 is presented incorrectly. It should be correctly presented as 
(CH 2 CHO) n 



group off of a carbon already having four bonds. 
Appropriate correction is required. 

Claim Objections 

Claims 7, 9 and 10 are objected to because of the following informalities: the said two- 
pack reaction hardening type urethane resin solution should be reference character (B), rather 
than (A). Appropriate correction is required. 

Claims 9 and 10 are objected to because of the following informalities: the formula is 



R 



, as the valency of carbon is incorrect as it presently presented, with the R 



(CH 2 CHO) n 



incorrect, it should be correctly presented as 



"I 

R 



. Appropriate correction is 



required. 
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Claims 11-14 are objected to because of the following informalities: the "raid reaction 
hardening" should be changed to "said reaction hardening". Appropriate correction is required. 

Claim Rejections - 35 USC § 112 

The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

1 . Claims 1 1 and 19 (for its dependence from claim 1 1) are rejected under 35 U.S.C. 1 12, 
second paragraph, as being indefinite for failing to particularly point out and distinctly claim the 
subject matter which applicant regards as the invention. Claims 1 1 recites the limitation "said 
plasticizer component (c)". There is insufficient antecedent basis for this limitation in the claim. 

2. Claims 11-13 are rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention. The term "preferably" in claims 1 1-13 is a relative term which renders the claim 
indefinite. The term "preferably" is not defined by the claim, the specification does not provide a 
standard for ascertaining the requisite degree, and one of ordinary skill in the art would not be 
reasonably apprised of the scope of the invention. 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 
(1966), that are applied for establishing a background for determining obviousness under 35 
U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness 
or nonobviousness. 

This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1 .56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

3. Claims 6-14 are rejected under 35 U.S.C. 103(a) as being unpatentable over Chong et al. 
(U.S. PGPUB No. 2001/0043990) in view of Matsuoka et al. (JP 2003-290871). 
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Regarding claims 6-14, Chong teaches a method for smoothing a surface of a powder- 
sintered laminated resin model having a porous rough surface (abstract) comprising: 

(a) a resin impregnation step of dipping the model into a polyurethane resin solution to 
impregnate the surface of the model with the hardening polyurethane resin (0019-0023); 
and 

(b) a resin hardening step of bringing up the model impregnated with the resin and 
hardening the resin (0022). 

Chong teaches that the resin solution is a polyurethane, but fails to teach the specifics of this 
resin solution or decreasing the pressure. 

First, it is well known in the impregnation art to decrease the pressure during 
impregnation to help open the pores of the substrate for impregnation with the resin. Therefore, 
it would have been obvious to one of ordinary skill in the art at the time of the invention to 
modify Chong's method by decreasing the pressure during impregnation. One would have been 
motivated to make this modification as it would help to open the pores allowing for the resin to 
impregnate the entire article. 

Second, Matsuoka teaches a two-pack reaction hardening type urethane resin (to prepare 
a resin model (0001)) with a working life of 1-5 minutes having a polyfunctional polyol 
component, having an average functional group number of 2.8, a polyfunctional polyisocyanate 
having an average functional group number of 2 or more, and a liquid plasticizer (0049) in 1- 
30% by weight having poly ether chains in 2-25 weight % (0017-0021). Matsuoka further 
teaches that the ratio of NCO/OH is in the range of 0.7-1 (0018). Matsuoka finally teaches that 
the plasticizer component is micro-dispersed through phase separation in the resin solution (0019 
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and 0045). Though, Matsuoka fails to particularly teach the range of the average functional 
group of the polyisocyanate being from 3 to 5, or the viscosity of the solution being 7 to 30 Pas, 
it would have been obvious to one of ordinary skill in the art that these parameters are result 
effective variables, as adjusting the viscosity will adjust the ability of the solution to impregnate 
the substrate and the depth of the impregnation, while adjusting the average functional group 
content of the polyisocyanate will adjust the hardness and other properties of the cured material 
(0046). Therefore, it would have been obvious to one of ordinary skill in the art at the time of 
the invention to choose the instantly claimed ranges through process optimization, since it has 
been held that where the general conditions of a claim arc disclosed in the prior art, discovering 
the optimum or workable ranges involves only routine skill in the art. See In re Boesch . 205 
USPQ215(CCPA 1980). 

Furthermore, it would have been obvious to one of ordinary skill in the art at the time of 
the invention to substitute Matsuoka's two-pack reaction hardening type urethane resin in place 
of the generic polyurethane resin employed by Chong. One would have been motivated to make 
this modification as it would increase productivity in Chong's method, by lowering the 
processing time, as Matsuoka's solution only has a working life of 1-5 minutes. Furthermore, 
one would have been motivated to make this modification as one of ordinary skill in the art could 
have substituted this resin solution for Chong's with a reasonable expectation of success 
(especially given that both resins are ultimately being employed in the rapid fabrication of 
models, see Matsuoka at 0001) and the predictable result of providing a rapidly hardening 
impregnation solution. 
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4. Claims 15-22 are rejected under 35 U.S.C. 103(a) as being unpatentable over Hongjun et 
al. ("A Note on Rapid Manufacturing Process of Metallic Parts Based on SLS Plastic Prototype") 
in view of Chong and Matsuoka. 

Regarding claims 15-22, Hongjun teaches a process for lost wax precision casting using a 
powder-sintered laminated resin model (abstract, Figure 2 on page 711, and Section 3, first 
paragraph which bridges pages 710-711). Hongjun fails to teach the model prepared according 
to the methods of claims 6, 7 and 9-14). Chong and Matsuoka teach a method for preparing a 
powder-sintered resin model having a smoothed surface (see rejection above). Therefore, it 
would have been obvious to one of ordinary skill in the art at the time of the invention to modify 
Hongjun's process by using a smoothed model prepared according to Chong and Matsuoka's 
method. One would have been motivated to make this modification as the use of a smoother 
model according to Chong and Matsuoka's method would ultimately result in a smoother, cleaner 
and more defined mold (see Hongjun at last line 1st column on page 71 1 to 2nd column, line 5, 
where Hongjun discloses that the surface roughness of the mold is dictated by the surface 
roughness of the model). 

Conclusion 

Claims 6-22 are pending. 
Claims 6-22 are rejected. 
No claim is allowed. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to ROBERT S. WALTERS JR whose telephone number is 
(571)270-535 1 . The examiner can normally be reached on Monday-Thursday, 6:30am to 
5:00pm EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Michael Barr can be reached on (571)272-1414. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 

Application Information Retrieval (PAIR) system. Status information for published applications 

may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 

applications is available through Private PAIR only. For more information about the PAIR 

system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 

system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 

like assistance from a USPTO Customer Service Representative or access to the automated 

information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/ROBERT S. WALTERS JR/ 
February 23, 2009 
Examiner, Art Unit 1792 

/Michael Barr/ 

Supervisory Patent Examiner, Art Unit 
1792 



